Introduction
It was by MEYER (1959) and KAMHI (1963) that the structure of vaterite (CaC03) was determined by x-ray methods. MEYER reported an orthorhombic cell with the dimensions a = 4.13, b = 7.15, c = 8.48 A, space group Pnma-V~6, whereas KAMHI found a hexagonal cell with the dimensions a = 4.13, c = 8.49 A, space group P63Immc-D~h' MEYER'S structure is fairly consistent with KAMHI'S in its unit-cell dimensions, but not in its atomic positions, especially in the site symmetry of the carbonate ion.
Many workers such as NAKAMOTOet al. (1957) , GATEHOUSE et al. (1958) , ADLER and KERR (1963) examined the infrared spectra of a number of carbonate compounds and showed the spectral differences related to differences in the site symmetry of the carbonate ion. These may give us further knowledge to the vaterite structure. 
Experimental Preparation
The vaterite sample used in this work was prepared as follows; a 3M solution of CaCh in 50 ml of water and 1M solution of Na2COa in 450 ml of water, both preheated at 30°C, were mixed simultaneously in a beaker and stirred for 30 minutes at 30 a C. The product was washed rapidly with water and ethylalcohol, and then dried in a desiccatorwith P20S (INOUE et al., 1962) . 'i X-ray powder data An x-ray powder pattern was taken using the Rigaku Denki x-ray diffractometer (CUKiXradiation).
Infrared absorption measurements
The infrared spectra were obtained by a Nihon Bunko IR-G spectrometer through the spectral range 4000 to 400 em-I. The KBr disk method was employed.
Results and discussions X-ray diffraction
The observed x-ray intensity is compared with the calculated ones in the where two carbon atoms are randomely distributed over six positions and six oxygen atoms over eighteen positions. From the atomic positions and the site symmetries mentioned above, the site symmetries of the carbon and the carbonate ion of vatcrite are derived and shown in Table 2 . Those of calcite and aragonite are listed in the same table for reference. 
Infrared spectra
The infrared spectrum of vaterite is shown in Fig.l , and compared to these of the two other polymorphs, calcite and aragonite. The wave numbers are listed in Table 3 . The characteristic features of the infrared spectrum of vaterite are; 1. the activation and splitting of VI, 2. the splitting of )'3, 3. the appearance of satellites near the fundamental V2. The details of both 1 and 3 are shown in Fig. 2 
I in -plane bending (I): infrared active. The ideal carbonate ion has the internal symmetry D3h. However, if the site symmetry is considered, D3h is lowered to D3 in calcite and to Os in aragonite, while in vaterite it is lowered to Os (MEYER'S model) and to 02v (KAMHI'S) respectively. Correlation between D3h, D3, 02vand Os is shown in 'rable 4 (WILSON et ai., 1955; NAKAMOTO et al., 1957) . We can expect from this table that in both symmetries, NAKAMOTO et al. (1957) , GATEHOUSE et al. (1958) and ADLER and KERR (1963) are shown in ADLER and KERR (1963) as caused by accidental degeneracy, which may also explain the absence of 'V4doublet in'02v symmetry, The satellites near the fundamental 'V2in vaterite may be due to the coupling of the out-of-plane bending as in aragonite (DECIUS, 1955 (DECIUS, , 1963 . The features in infrared spectrum of vaterite shown in Fig. 1 and 
